Effects of hypercapnia and hypercapnic acidosis on attenuation of ventilator-associated lung injury.
Acute lung injury (ALI) and acute respiratory distress syndrome (ARDS) are associated with impaired gas exchange, severe inflammation and alveolar damage including cell death. Patients with ALI or ARDS typically experience respiratory failure and thus require mechanical ventilation for support, which itself can aggravate lung injury. Recent developments in this field have revealed several therapeutic strategies that improve gas exchange, increase survival and minimize the deleterious effects of mechanical ventilation. Among those strategies is the reduction in tidal volume and allowing hypercapnia to develop during ventilation, or actively inducing hypercapnia. Here, we provide an overview of hypercapnia and the hypercapnic acidosis that typically follows, as well as the therapeutic effects of hypercapnia and acidosis in clinical studies and experimental models of ALI. Specifically, we review the effects of hypercapnia and acidosis on the attenuation of pulmonary inflammation, reduction of apoptosis in alveolar epithelial cells, improvement in sepsis-induced ALI and the therapeutic effects on other organ systems, as well as the potentially harmful effects of these strategies. The clinical implications of hypercapnia and hypercapnic acidosis are still not entirely clear. However, future research should focus on the intracellular signaling pathways that mediate ALI development, potentially focusing on the role of reactive biological species in ALI pathogenesis. Future research can also elucidate how such pathways may be targeted by hypercapnia and hypercapnic acidosis to attenuate lung injury.